Nuclear protein-binding analysis of a GC-rich insulin-receptor promoter regulatory region.
We previously demonstrated that activation of the insulin-receptor promoter occurs between Xho I and HindIII restriction enzyme sites located 877 and 578 bp upstream, respectively, from the translational initiation site. Deletion mutants 5' of this promoter region were constructed with the reporter gene, CAT, and transiently transfected into HepG2 and MCF-7 cells. This study demonstrated that most of the promoter activity could be localized to a 40-bp region between -618 and -578. When attached to a heterologous SV40 early promoter, this 40-bp insulin-receptor regulatory region, in either orientation, stimulated the SV40 early promoter by approximately two- to threefold after transfection into HepG2 cells. EMSA demonstrated that the purified transcription factor, Sp1, binds to this transcription activator. DNA binding of protein obtained from crude HepG2 nuclear extracts demonstrated electrophoretically retarded bands that competed for the consensus Sp1 element; these bands were not observed in a similar analysis with crude MCF-7 nuclear extracts. However, in both HepG2 and MCF-7 cells, a protein was identified that specifically binds to this important insulin-receptor promoter region, but does not bind to the Sp1 consensus element. We conclude that activation of insulin-receptor gene transcription occurs in a 40 bp region 578 bp upstream from the translational initiation site, and that Sp1 and another nuclear factor other than Sp1 may be important in regulating transcription in HepG2 cells.